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Abstract— In wireless Ad hoc networks, congestion occurs frequently at intermediate nodes when forwarding data packets 
between source-destination pairs. This traffic incurs higher packet loss, longer transmission delay, and faster energy 
resources depletion, thus degrades the performance of the network. This paper analyzes the performance of our hybrid 
Multipath Battery and Queue-Aware OLSR routing protocol (MBQA-OLSR), which is an adaptation of MP-OLSRv2, for 
congestion avoidance, load balancing and energy-efficient routing in wireless ad hoc networks. The MBQA-OLSR 
considers multiple metrics, namely, residual energy, node’s lifetime, node’s idle time, and length of traffic queue for route 
computation and also selects Multipoint Relays (MPR) using an enhanced mechanism, Energy-Aware MPR (EA-MPR), thereby 
prolonging network lifetime, reducing the overhead involved and improving the QoS while maintaining connectivity of the 
network. The proposed scheme avoids the selection of congested and low battery level nodes for forwarding data packets and/or 
flooding topological information. The performance characteristics of the MBQA-OLSR protocol are evaluated 
through simulations by comparing it to the conventional routing protocols, namely the: MP-OLSRv2 and MPQ-OLSRv2. It 
emerges that MBQA-OLSR performs well under various traffic load scenarios and it significantly improves QoS metrics, 
reduces energy cost per packet, and extends the network lifetime. 
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I. INTRODUCTION 
The limited capacity of nodes’ battery and the quality of 
links between nodes represent constraints for routing in multi-
hop wireless networks [1]. In such networks, nodes are 
capable of freely and dynamically forming a self-configuring 
wireless network without any preexisting infrastructure. 
Neighbor nodes can directly communicate with each other via 
wireless links using radio interfaces [2]. On the other hand, 
non-neighbor nodes can communicate by using routing 
protocol to send packets via intermediate nodes over multi- 
hops before reaching to the destination. Thus, each node can 
act as a router that forwards packets to the next hop. The
efficiency of routing protocols in terms of quality of service 
proposed scheme based on this conventional MP-OLSRv2
implementation [6], using EXata simulator [10]. 
Same as OLSRv2, the conventional MP-OLSRv2 uses a 
multipoint relays selection mechanism (MPR) for flooding
topological information and optimizing control traffic. This
mechanism is inefficient in terms of energy consumption
because MPR nodes are selected based on the Willingness
concept, where each node shows its intention to be selected as
MPR; all nodes have (WILL_DEFAULT) willingness value
to serve as MPR nodes without utilizing the other willingness 
values. In addition, this mechanism does not consider the 
variation of node resources (eg. battery level). Basically, MPR 
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